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The current study considers the data on road traffic accidents in order to see the influence of 
the moon on the driver behaviour by way of its position and illumination.  The analysis was 
based on the visual tools widely used for time series data in time and frequency domains. The 
present study could not detect any influence of the moon on the traffic accidents. This study 





It is a long-held view that moon has an influence over human activity. The literature, both 
scientific and popular is replete with examples. Main theme across all the scientific work 
done in this area is related to the periodic behaviour of moon and its impact on the behaviours 
of humans. Before delving deep into the studies undertaken in this area of research, let us 
have a look at the periodic movements of moon. Most well-known is the phasings of moon 
caused by the revolutions of moon around the earth and the sunlight reflected by it. Moon 
travels from one new moon to the next in 29.5 days by completing its orbit around the earth. 
This is called a synodic moth. Another important time interval arises from the elliptical 
nature of the moon’s orbit. Moon passes the perigee or apogee of its orbit once in 27.6 days 
of the anomalistic month. When moon comes nearest to the earth at the perigee around the 
time of a full moon, causing a so-called ‘supermoon’, the moon’s gravitational pull is most 
intense. Thus, the phases as well as the distance from earth are important periodic variables.  
 
Lilienfeld and Arkowitz (2009) write that the lunar lunacy effect or the supposed connection 
between the lunacy and the moon is an idea not more supported than the opinion that the 
moon is made of green cheese. After analysing the data on violence and aggression in 
psychiatric settings in Sydney, Australia, Owen et al (1998) concluded that they couldn’t find 
any significant relationship between the phases of moon and violent or aggressive behaviours 
of the hospitalised psychiatric clients. A short study conducted by Macdonald et al (1994) 
involving 100 general practitioners randomly selected from the Wessex region of the UK 
prompted them to conclude that there was an increased on-call workload on full moon days, 
perhaps due to the fact that there were more bank holidays falling on full moon days during 
the study period.  While Roman et al (2015) showed the mean number of hospital admissions 
for gastrointestinal bleeding on full moon days were higher than the mean number on the 
non-full moon days, Margot (2015) argued against the long-held views of nursing 
professionals about the lunar effect on the hospital admissions and birth rates. Thakur and 
Sharma (1984) who analysed the crime incidents from three police stations in Bihar State in 
India, concluded that there was an increase in crime committed on full moon days, perhaps, 
due to the gravitational pull of the moon on the water content of the human bodies. 
Stolzenberg et al (2016) who studied the indoor and outdoor crime in the Eastern Standard 
Time Zone of the US found a marked rise of the number of crimes committed outdoors with 
the increasing intensity of moonlight. In a recent paper, confirming the relationship between 
crime and moon described by Thakur and Sharma (1984) and others, Nayha (2019) claimed 
that the contrary to current scientific opinion there is a relationship between homicides in 
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Finland and the moon phases. Unlike many previous authours, who used tabular data for 
moon phases, Nayha seemed to have generated moon data relevant to the days the homicides 
were committed.  Highlighted above are only a small sample of literature available on this 
topic. However, the emphasis in the current study is about road traffic accidents.  
Templer et al (1982) studied the accident injuries and concluded that there was a 
disproportionate number of traffic accidents during the three nights of full moon and new 
moon. However, a subsequent analysis controlling the effect of weekends, holidays and 
months found no such evidence (Templer et al 1983). Driving is one of the activities people 
generally engage in when it is required. People also avoid traffic accidents as much as they 
can, due to personal and legal consequences. Thus, to investigate any extraneous factors 
influencing human activities, the traffic accidents provide a rich data source. In the current 
study, both accidents and drivers from a state in Australia, namely Victoria, during a period 
of ten years will be used. This investigation will not consider factors like mechanical failure, 
rain, wind or road conditions in the analysis. These geophysical and vehicular factors are 
assumed to impact the daily life on a random manner and thus, can be attributed to the 
uncontrollable influences. Human factors like speeding, driving under the influence of 
alcohol, drugs and fatigue play a major role and can be considered as highly influencing the 
driver behaviour each and every day of the week1. Any influence of the moon on the traffic 
related activities must be pronounced above the daily random variations to be considered 
noteworthy.  
Data 
The datasets used in the current study are available from Victorian open data platform 
DataVic at https://discover.data.vic.gov.au/dataset/crash-stats-data-extract and were supplied 
by VicRoads, the Victorian agency for roads and traffic. The data can be used under the 
creative common licence. The datasets are very extensive and cover the period from 1 Jan 
2000 to mid-2019. More detailed explanation of data can be found on the above website. 
 
1 Using 2016 data, the insurer Budget Direct claims that top four causes of car accidents in Australia, 
contributing about 65% to the total had been speeding, alcohol, fatigue and distraction/inattention. Car Accident 





Published in October 2019  
 
 
Figure 1.a. Number of road traffic accidents in Victoria from Jan 2000-July 2019   
 
Figure 1.b.  Number of road traffic accidents between 7pm and 6am in Victoria from Jan 
2000-July 2019  
Figure 1 a and b show the existence of three stages in the data. For the current study it was 
decided to use the data from 1 January 2007 to 31 December 2016. This period shows 
stationarity. With the detailed information provided on the Data Vic website, it was possible 
to select the time of the day when the accident took place, isolate the drivers from other road 
users and identify the gender of the drivers. 
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It was decided to study night accidents together with the gender as the dataset was rich 
enough in contents to yield to such analyses.  Night accidents are defined as any accident that 
happened before 6 am and after 7pm of the day (Please note that this duration was labelled as 
7pm to 6am elsewhere in this document). Even though the morning hours will be for the 
previous night, the transit of the moon around earth during few hours of the day was not 
considered to be of serious consequence. The above practice is in agreement with the fact that 
moon position and moon phase are based on the standard 24-hour day. 
 
The reason for using these times was guided by the peak traffic times on Victorian roads2. 
Even though Melbourne is only a major city in Victoria, due to its large traffic volume, its 
traffic conditions have a big impact on any Victorian traffic dataset. Thus, the times selected 
as night was considered as a period well outside the peak traffic period.  
 
Table 1 provides a glimpse of the characteristics of the road traffic accidents investigated in 
the current study.  
 





2 According to the article, “Melbourne’s peak hour now lasts for six hours a day’, that appeared on 3AW 
website (https://www.3aw.com.au/category/news/) on 28 August 2018, Royal Automobile Club of Victoria 
(RACV) claimed that peak traffic period in Melbourne stretches from 6.30am to 9.00am in the morning and 
3.00pm to 6.30pm in the evening. 
Category Mean Median Variance ADF Statistic*KPSS Statistic
All Accidents 38.1 38 67.8 -14.18 0.113
Night Accidents 8.2 8 11.9 -17.12 0.316^
Accidents-Male drivers during day 31.3 31 78.9 -15.8 0.084
Accidents-Male drivers during night 6.9 6 12.6 -17.6 0.244^
Accidents-Female drivers during day 21.9 22 56.6 -16.33 0.059
Accidents-Female drivers during night 3.4 3 4.8 -19.41 0.175^
*All values are significant at 0.01 ^Not significant with p at 0.05 or lower level 
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Figure 3 Characteristics of data for a sample month: 1 - 30 November 2016: Rugged lines- 1st 
row-number of accidents during all day and only at night; 2nd row- number of male drivers involved in 
accidents during all day and only at night; 3rd row- number of female drivers involved in accidents during all 
day and only at night. Two smooth lines represent the moon phase (blue line) and the distance from moon 
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Figure 3 also show the number of accidents and the number of drivers who met accidents, 
together with the phases of moon and the distance to the moon for the month of November in 
2016. The rugged lines represent the number of accidents or the number of drivers. The moon 
position is the distance between the centres of the earth and the moon measured in 
kilometres. Moon phase shown is the daily change in the illuminated fraction of the earth-
facing half of the moon depending on the positions of the moon and the sun relative to the 





The key methodology used is dependent on the questions this study is expected to answer. 
The primary question is whether there is an obvious connection between the human 
behaviour and the moon’s distance from the earth and the phases of the moon. Second 
connection to be investigated is between gender and the above two geophysical variables in 
relation to the traffic accidents.  The biological tidal wave theory that the researchers like 
Thakur and Sharma (1984) and Macdonald et al. (1994) mention in their papers are 
dependent on the distance between the moon and earth. Stolzenberg et al (2016) and some 
authours quoted in Stomp et.al (2011) consider the moonlight as the explanation for possible 
effect of the moon phase. Many of these authours including Pape-Kohler et al (2014) seemed 
to focus on certain days around new moon and full moon. The current study deviates from 
many of these studies as the focus of this investigation is to see the impact of the transit of 
moon on the daily behaviours of human activity measured in terms of road traffic accidents. 
This study holds the view that dissecting a continuous movement of the moon into different 
periods is arbitrary and assumes a non-contiguous relationship. This restrictive view would 
also be influenced by many extraneous factors such as weekends, public holidays, school 
holidays and special events. 
 
To calculate the moon phases and the distance to the moon astrolibR package in R was used 
(Chakraborty et al and R Core Team, 2013). The astrolibR can calculate moon position 
(distance from earth) and moon phase using the Julian date value (the number of days since 
noon on 1 January 4713 B.C). The output from the package was calibrated against the 
supermoon of 14th November 2016. Figure 3 shows the moon phase and the distance to the 
moon related to the supermoon on 14 November 2016. 
 
Once the daily motion of moon was established using astrolibR, all data series were further 
analysed to see the stationarity before using time series techniques to further study the 
accident data.  The augmented Dickey-Fuller test (Cuthbertson, 1996) as implemented in R 
was used to investigate the existence of a unit root while any non-stationarity around a 
possible trend was tested using KPSS (Kwiatkowski et al, 1992). 
 
Chatfield and Pepper (1971) was followed to investigate the characteristics of the accident 
data series. The approach of this study to establish whether there is a relationship between 
moon and the accident data is essentially visual as the main consideration is the integration 
between the periodicities of the accident data series and moon series. As given earlier, the 
periods of moon’s synodic cycle and anomalistic cycle are 29.5 days and 27.6 days 
respectively. Thus, it is reasonable to expect similar periodicity in the daily traffic accident 
data if there is an influence of moon on the human behaviour captured in the driving 
activities leading to accidents. It is well known that time series analysis in time and frequency 
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domains can uncover such periodicities3. Chatfield and Pepper (1971) used autocorrelations 
and periodograms of geophysical data from observations on sea level and atmospheric 
conditions at four locations on Brazilian coast. The implementation used in the frequency 
analysis of the current study is based on spec.pgram in R.  It was also of interest to see how 
correlated the counts of accidents and drivers involved in accidents with the moon position 
and phase. For this purpose, it was decided to use monthly maximums and medians for the 






Table 1 above shows that less than one fourth of the accidents on the roads in a day happens 
before 6am and after 7pm. Number of female drivers on the Victorian roads on a day is only 
a two third of the male drivers while their presence in the non-peak or night hours is almost a 
half of the male drivers. The other interesting feature Table 1 sheds light on is the trend non-
stationarity of night series. Any trend for the 24-hour day used in the study could not be 
visually detected. Night data was indicative of a possible trend that also caused non-
stationarity as shown in Table 1. The data would be corrected for trend non-stationarity when 
the periodograms are created at a later stage.  
 
Box plots in Figure 2 shows the distribution of the accidents during the week. It clearly 
shows a period of 7 days from one peak to the next. The full day pattern is reversed during 
the weeknights with the trough occurring mid-week. This shows the human behaviour in the 





3 Chapter 2 of Box et al (2008) provides an excellent introduction to both autocorrelation function and spectral 
analysis and the connection between the two and hence, any further description is not provided here.   
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Figure 2 (a and b) Distribution of accidents during the week (a) for the 24-hour day and (b) 
between 7pm to 6am (the above pattern also holds true for male and female drivers) 
 
 
Figure 3 as described earlier indicates where the numbers of accidents or the drivers stand in 
comparison to the transit of the moon during the month of November 2016.  
 
Table 2 shows summary statistics between moon illumination measured on a scale of 0 to1 
and the number of accidents. The illumination causing the phases of moon was categorised 
into ten classes using a scale that groups illumination. The example shown in Figure 4 closely 
represents what was observed in other types of accidents considered in the study. Most of the 
accidents took place around the new moon or the full moon due to the fact that there had been 
more days around those phases than around crescent phases. The illuminated part of the 
moon disk changes very slowly during these two phases. There are no substantial differences 















Published in October 2019  
 
Table 2. Distribution of accidents and the levels of moon illumination from 2007 to 2016 
 
 
The correlations between the maximums and the medians of the counts of accidents as well 
as the counts of drivers in each month and the corresponding moon positions or the phases 
are presented in Table 3 below. These relationships are linear as the plots of the data 
confirmed. It is obvious from the table that the correlations are closer to zero and thus, the 
traffic accidents are scattered rather randomly in relation to the moon.  
 
Table 3. Correlations of monthly maximum and median accident/driver counts with the 
corresponding moon position and moon phase 2007-2016 
Category 













All Accidents -0.12 -0.05 -0.12 0.15 
Night Accident -0.05 0.00 0.16 0.04 
Accidents-Male drivers during day -0.05 0.00 0.00 0.01 
Accidents-Male drivers during night -0.06 0.02 0.05 -0.01 
Accidents-Female drivers during day -0.09 -0.04 -0.12 -0.04 
Accidents-Female drivers during night -0.04 -0.03 0.09 0.00 
 
 
The next sets of figures show the autocorrelation plots and periodograms for various series of 
daily counts of accidents and drivers. The periodograms are the spectral representations of 
the autocovariance functions for stationary stochastic processes. These techniques are meant 
to be used on the data arising from stochastic processes. Even though the periodicities of 
moon phases and positions are well known, and the calculation of their transits are 
deterministic by nature, these geophysical variables were subjected to the same graphical 
techniques to visually compare them along with the accident data. Figure 4 clearly shows the 
oscillating correlations for different lags due to circularity of the motions that takes about 29 
days to revert back to the correlations of same strength. Both periodograms very clearly 
indicated a periodicity of 29.3 days even though there is, in reality, a slight difference 
between the lengths of synodic and anomalistic months. 
 
Total No of 
Accidents
Total No of 
Days





Total No of 
Accidnets
Total No of 
Days





0 - < 0.1 28552 737 38.7 68.12 6046 737 8.2 11.43
0.1 - < 0.2 12354 322 38.4 69.77 2677 322 8.3 12.28
0.2 - < 0.3 10471 278 37.7 55.30 2295 278 8.3 12.07
0.3 - < 0.4 9477 247 38.4 70.13 2016 247 8.2 12.76
0.4 - < 0.5 8790 232 37.9 60.26 1890 232 8.1 12.00
0.5 - < 0.6 9172 241 38.1 76.18 2059 241 8.5 12.87
0.6 - < 0.7 9567 252 38.0 69.72 2036 252 8.1 11.16
0.7 - < 0.8 9982 269 37.1 72.66 2134 269 7.9 11.30
0.8 - < 0.9 12739 336 37.9 65.51 2873 336 8.6 11.17
0.9 - < 1.0 28012 739 37.9 68.63 6037 739 8.2 12.46









Figure 4 Autocorrelations and periodograms for moon positions and moon phases during the 
period from 2007 to 2016. Smoothed Periodograms are based on the centred series. 1st row- 
moon positions; 2nd row-moon phase 
Note that before constructing the plots in Figure 4, all six series were deseasonalized using 
decompose in R that used detrending with moving averages equally weighted before 
calculating and centring seasonal averages. As an ad-hoc procedure to remove the monthly 
seasonality observed in all data series during autocorrelation analyses, an additive 
decomposition model of the form, 
𝑦𝑖𝑗𝑘 = (𝑡𝑟𝑒𝑛𝑑 + 𝑒𝑖𝑗𝑘) + 𝑠𝑗 
where 𝑦𝑖𝑗𝑘 is the k
th day in the jth month of ith year (i=1…10) with a seasonality component of 
𝑠𝑗 and a random component of 𝑒𝑖𝑗𝑘, was used. To calculate 𝑠𝑗 at individual observation level 





















Figure 5 Correlograms and periodograms for accidents and drivers in Victoria-2007-16. 
Smoothed Periodograms are based on the centred and deseasonalized series. 1st row-all 
accidents; 2nd row-night accidents;3rd row-male drivers during day;4th row-male drivers 
during night;5th row-female drivers during day;6th row-female drivers during night 
12 
 
Published in October 2019  
 
where n is the number of days in the month. Later, the resulting series was centred to 
compute autocorrelation diagrams and periodograms. As the dominant driver of this 
investigation is to explore any relationship between the moon and the human behaviour in a 
visual form, these approximations were considered to be sufficient. The trend non-stationarity 
apparent in all three series of accident and driver data at night given in Table 1 could be 
corrected to make the KPSS statistic non-significant by this process of removing seasonality. 
These visual representations of deseasonalized series presented in Figures 4 and 5 indicate 
that very different processes give rise to them. Figure 4 shows two series with the underlying 
period of approximately one lunar month while Figure 5 points to data series with a period of 
seven days (approximately 7.4 for all the cases).  
Discussion 
From the above analysis, it is fair to conclude that there is no discernible influence of moon 
on the road traffic accidents. Even though the moon phases and moon positions are not 
specifically calculated for the locations involved, they should provide a strong indication of 
daily transit of the moon. Especially, in case of moon position, the calculated distance 
between the centres of the respective spheres should be a clear measure of the moon’s 
possible influence on the earth. The overarching hypothesis the current authour worked with 
was that any link between moon phases or the distance to the moon and the daily traffic 
accidents should be visible in the periodicities of data. In the sample presented for November 
2016 in the Figure 3, any synchronicity between these variables, if it exists, should be 
apparent.  But there was no significant periodicity of 29 days other than the strong weekly 
variability in the accident data series. The dominant feature of the accident data across all 
categories considered in this study was the above mentioned seven-day periodicity dictated 
by the working week. However, the patterns observed in this study are not universal, partly 
due to the differences in the nature of data used. For an example, Pape-Kohler et al (2014) 
reported that in their study using the data from Germany, they saw the highest number of 
severely injured road trauma cases admitted to hospital on Saturdays. Their explanation for 
the trauma cases were mainly based on the daily peak traffic periods. They also couldn’t see 
any influence of lunar phase on the number of trauma cases. What we may also have to 
remember in the studies of this nature is that it is not easy to unravel the cultural 
entanglement between our modern-day behaviours and conventional constraints on our daily 
lives. The working week universally ends after Friday and only begins again on Monday. Our 
week is 7 days and four weekly cycles give us a period that is very close to the lunar month 
and our standard month in the Gregorian Calendar. When future work habits blur the 
weekdays and weekends, there may be a different picture emerging that does not relate to the 
weekly cycle and hence, not tied to the lunar month. This may help to untangle any influence 
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